Green-tea polyphenols downregulate cyclooxygenase and Bcl-2 activity in acetaminophen-induced hepatotoxicity.
Acetaminophen (APAP) elicits hepatotoxicity via multifactorial pathways, including increased apoptosis, cyclooxygenase (Cox-2) generation, reactive metabolite release, and glutathione (GSH) depletion. We previously showed that mice that consumed different antioxidants in their diets were protected against APAP-induced hepatotoxicity. We therefore further investigated the mechanisms by which green-tea polyphenols (GrTP) protect against APAP-induced hepatic damage. Mice were administered a diet supplemented with GrTP or vehicle for 5 consecutive days followed by intraperitoneal (IP) injection of a toxic dose of APAP or sham. APAP administration upregulated Cox-2 and B-cell lymphoma-2 (Bcl-2) production and had an effect, albeit minor, on Cox-1 and Fas expression in hepatic tissue. GrTP supplementation normalized APAP induced Cox-2 expression and Bcl-2 activation (P < 0.01), as evidenced by immunohistochemistry and Western blot analyses. Similarly, APAP administration elicited marked depletion (99%) in hepatic reduced GSH (rGSH) and endogenous S-adenosylmethionine (SAMe) concentrations (twofold) when compared with sham. APAP also caused severe centrilobular apoptosis and necrosis accompanied by leukocyte infiltration and marked elevations in the hepatic enzyme, alanine aminotransferase (ALT) released from damaged hepatocytes, and cytokine tumor necrosis factor alpha (TNF-alpha). GrTP improved hepatic histopathology (P < 0.01) and attenuated ALT activity (P < 0.05) and the depletion of rGSH (P < 0.05). In conclusion, GrTP supplementation attenuated hepatotoxicity by normalizing Cox-2 and Bcl-2 activation, suggesting a potential use for GrTP in treatng APAP toxicity.